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(57)Abstract: [ansa fr * 1 

PROBLEM TO BE SOLVED: To provide a position 
measuring system combinedly using RTK and GPS-IMU 
to determine the minimum searching space capable of 
precluding a solution of an integer value bias from being 
excluded even when reception from GPS satellites is 
interrupted. 

SOLUTION: In this method, an output position of an IMU 
serves as a the center position, as to coordinates, a 
searching space using a positional error dispersion as a 
radius is set around the center position as the center, 
and the integer value bias is determined out of integer 
value bias proposals having the solution within the 
searching space, in the case where the integer value 
bias is determined when interruption of transmitted radio 
waves from the GPS satellites or a base station is 
restored, in a positioning method using an RTK/ GPS- 
IMU in combination using a positioning device using a 
combined RTK-IMU comprising a moving station having a 
GPS receiving part, a GPS correction data receiving 
part, an RTK positioning calculation part and the IMU, the base station, the plural GPS 
satellites. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 



25.04.2005 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAQaaWmPDA41 309991 ... 2006/02/28 



• Searching PAJ 



2/2 <<—*s 



of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://vmw19jpdLncipi.gojp/PA1/result/detaii/main/wAAAQaaWmPDA41 309991... 2006/02/28 



<19)H*WMW (J P) 02) ffi 


: ^ ^ (A) (lDftffttiK&WS^ 

#^2001-99910 
(P2001-99910A) 

(43)&i§ B ¥*13*P 4 H 13 B (2001. 4. 13) 


(51)Inta 7 
G 0 1 S 5/14 
G01C 21/00 
21/16 




P I f-?3-h (##) 
G 0 1 S 5/14 2 F 0 2 9 
G01C 21/00 E 5 J 0 6 2 
21/16 Z 9 A 0 0 1 

$mm$t »*«©«i ol 9 h) 


(21)mg#^ 


#S¥1 1-282688 


(71) IHS1A 000231073 


(22) {USB 


^PJBSll^lO^ 4 B (1999- 10. 4) 


m^sas^Kit^fi i t B2i# 2 ^ 

(72)5153^ tBSt IE 

^35S^Kit^RlTe21#2^- B* 

(74)ft&A 100066153 

#3± ^ (*U£) 
F &—2x (##) 3=029 AB07 AC02 AD03 

5J062 AA01 AA02 CC07 EE04 FF04 

9A001 JJ78 


(54) ismo&m 


RTK • GP S - I MU#WSa!lfi06r85 




(57) [gift] 







nun Qpsti*fi«3fcffl*irt. sai/W7 



GPS - I MUffffl^SSlftti. 

S*©, tSSMiOTG PSfifMJ: ysESRT K— I MUf 

«iWtit*fflt4RTK • gps— i mu wmmo. 
«*ii<iHi«ufc^a>s»flS/WTx<D^(=iSLr. m 

ii:oi\t, IMU0)Hlilfil$i1"l>fiiiL, CO* 

x^t^frortA^c ) sa^it/<'f7'x^9iS•rsRTK ■ gp 
s- i Mu^fflsie^a. 




(2) ftffi 2001-9991 O 



[R^Sl] GPSgffS?*:. GPStSiE^r— $g<I 
«t, RTKSOfiftSgpi:, I MU$tt581i, £ 

smagasteffl-r & r tk-qps-i Mummm&is 

G P S«MJ£lM;tat£Jl<D2lffiffi&<D&ffl;h.Jb<II18 Lfc 

safli/WTx^^-r-s-i^^stt-r^RTK ■ g 

PS - I MU#/83I&;&&. 

[«Wfl>SMHfcKIB3 
[O O O 1 ] 

[S£E<DJS-f £ft«i#»3 COJ^tt. RTK -GPS 

fcRTK-GPS-l MUmmffl&IS&lZffi-f&o 
[0 0 0 2] 

m 4 LTRTK • GPS — I MU 

mi 0(*=&GPSfgmfrS>»e>*t&GPS«S5 : — 

G P SHIE-t — £ £ LTSS7>ft1 O 1 Z-ftLXg. 

[0003] 4C0GPSgfIgM 4 2tt, #G 

P S^MA^jS«$*l.^G P SfSiSTr-* ^TV^S? 
1 5^LTgfU SSfrra. GPSMlE^r— 

$JSf7>ft16^LT5fU IS^T*. RT 
KSMMf-JMPi 4 i I*. ROMlz*Slft$^-ct^-5sE.5- 

XSr»3fe-T4. LT. C0>g»fil/*-<r7*l=gr5(,xT 
«tttt«*lt36-r*. RTK«ltt»«14 1tt. * 

fc. gps gasp i 4 2 iz «»: y mm ztitzQ p s fta-r 

— Zt. GPSffiiE-r— 4 31=* UMt£*t 
fcGPS^jE^r— ?l=«r5^Ta9fit1-»*fT5. RTK 

a'j&ftgspi 4i i*. tts^ftfeaeaatoao?— 
££aj*-r-5<, ftfc. rtk ■ gps- i Muwama 

[0004] OIZfclxT* GPSSI1 2 33* 

yapsin 3fr&&as*i««-tttt$aau 

&a>i44@gA0s23 tLt. &ttAl 41= 

t$l*X* a^4fij&gi:$+i«GPS#M05rta)l^-(D 
GPSflffia QPSII1 2fc*tfGPS 

in 3fr6sti^i«m»iu a&aoitffi 

(A0 S 23 -A* M2 3 ) C*l?2ieHgg 

CC"C. i m<J)G P S#M££j&G P S 



Gpstitu &mGPsmM.t3®<Dm.mGPsffi 

[0005]S¥GPS»1Sh. 341<0«t)lG PSfg 
MSsi» S S 2* S S 3££*J^1 Ofr&J|fcB$a>^|3)*fc3£ 

Cm , Csi. CS2< Cs3tU. £*^1 
Ofre>&I&Jg1 4l=l!l5iie'<^ H^rttSi:, S 
IpGPSfiSSM £«£J3GPS{gMSsi ( i =1 . 2. 
3) <Dffil=*y*§&*t<5 2S&ffl£DD*j l**5fe« 

[0 0 0 6] 

D D <t>i = r (Csi — Cm ) 
DD02 = r (CS2— Cm ) 
D D 03 = r (Cs3— Cm ) 

z^t&3sc$ r izoi^Tfg< dti=j: y, &mm 1 4<D 

tta£3fc ft -5 COS*. 2t^fli3 

6 0° 0§afSS(=(^-fiSi:3SE« 0 C0>*«tSfcgg[fii 
Iigafi/W7x, sUMi7>e*o.-f J r.<<t?3;£;h.T 

*ntI/?l£*vCl*-5. E4l=^$*t-5M^MI*. CCDR 
TK ■ GPS2S(4SfilCtt©«taSa-CfcS«14tt^SI 
M I MUSftfflLti^UfcRTK • GPS— I MUSf 

[0 O 0 7] JU±<DRT K • GPS - I MUttfflMi 

ai=j:-5i:. aaesa*#ffl-r-5cti=«fey?Bi^»s<o 
GPs«a^&si3iE-r*a5S[<Di*j<DM4i^A<jiw*i.. * 

«J*t-5Ctlz«fcy GPS?liHa^-r-5Ci:A^^-ri=. G 

ps<iatb*A<^&ixiSL^ig-&A<ie±-rs. gpsii 

fr£Ilj3fe-f &SiKa>&9J*tl;Ju RTK • GPS — I MU 

mmmQ.&m£&m Lti^s»i*< h>*;M*<DM« 

(DTtf>jiS§l=iIA Lfclg^-OSn < G P S«aflJfS£ga 

-r*ci*<-e#>&<^ofc^r=f6*-r^„ &mmt& 
mm. aa«> : F^ j E-<oife#^<D3iEbizj:yas±-r* 0 

[0 0 0 8] 4<ia>GPs«s*'»e>PJ5fc-f -SB&orta) 

s»a/<-r 7x$astsc t ««i»sx&ttLTi« 

*Lt. RTK • GPS - I MU0M3S!Haga£A 
fitLfc^lDAl 4A<ftm*5KL>(±^?T43(zGPSgSMtt 
«A<^«J*l.T, »ttttff*t-(>*ft<&-3Tfr&« GPS 
«Mffi«A<StXS«t? ^ C fc i: ft o fcBf ictggjH^ * 
■r-5il<t^Sl0ffli6St^LrL>* o ire?)**, CCDS 

tkm/u T*(»mmt* aw. i o^naigga)^sii=<D 

i ~3»sfi©^ia*s-r*. ^aAi=<fcoTi*. c©' 

/ 1 



(3) 



f#H 2001-9991 0 



[0009] i4(DRTK • GPS — I MUWHSHig 
Slc^S/W :7'J-;> K$H4£0 5£4,#figLTiaiirf 
4. RTK ■ GPS- I MUWBSIftgfifis &SHi/* 
-fTXi^SLfettSStRTK ■ GPStfl&fE U RT 

Kan4LTGPs^am*^as*-rst^ic imuh 

v Bite-T £. R T K;UfiH-»g|J 14 1©* 

-r-5<astu*-7^;u4ii 4 1 1 1*, Gpsfisai*ii 

o izffim? a £ ft ic^ro if p>o # ttSrolSMtt 
tit^J^tt!*-r-5o I MU 1 4 oiiteBaja^-ou* i 

a>i£M#a.i:l*. GPS^MS!l&lr«fcSfiata*t I M 

u mmz «t seata * o^tfi if <oms.n *> ol^t 1^5 a* 
sa-raita-ea^. ca>/\-r ?y Ksijfii*G p s« 

^^l=«ty^aa<Dm^»tt^:L^aa^^SffiL•ct^s« ) e 

[0 0 10] @6 (a) £#SgLTRTK • QPSjMtt 

±2Lfciy. «^<DS*l=«ky RTK • GPS;D{i£ 
m?f?ZZki)<-Z£tj:< 4oTt, IMU14 0l*tt« 

L-caff Lti^^, (aaaj*^-f i 4 1 11*, &a 
Lxuift lti*5 i mu 1 4 o.roaatuAoA-SA*] l 

StlDitSfL, C(0ltSfil5GPS«M(D^ffifiat 

LTt^^So fcfc. ca>*a, -tr>-9-»a(*Hsai=»a 
-r^o ai=. i&miuti-? 4 1 4 1 1 ya&*is 
«*$Mfti?iiifcj:tf 1 mu 1 4oic«fcy#e>*t-5ai*<4 
ai=»«dt»T««ffliB<DW-», awrmigaa/WT- 
^©itasafT-r*. 

[0 0 1 1] Jfc^-C, B6 (b) $#HLT&tDatta 
*M-T«. GPS«*flHI£«ar*Cfc*«-C**G 

a. Mka/WTxsftaLrwttJHHaotHtsaff 

t5. coma**. 1 mui 4 oiiiSff LT^aai* 

«aaLTl*S. aaa/W7X*<3^LLfc,kC?> 

t% B5(D 1 Mufta/w?y Kaai=aar«. 
[0 0 12] 0 7teB6(Di!ifE£jiLTiaip!-f s^o- 



t-ttL* Tf G P SUMilCflJffl LTUfc#G P Sgta 1 

2, 1 3*-T*aEJB£tf-*U *©IWLfcSll:6lt 
5-t<DGPsaSl 2. i 3CD«aa>a2ljfc«>aai:& 
«**jh.-eh.tUW* (si) . *i=, GPsaaic,*: 

«aa«ai?-r«.ii&^-c#«ttai=aaLr^«^5 

A^iS^-S (S2). ttAL-ClvtLf*. Sffi*itx-5GP 

saaaaicoivc2aaaa&aa-*'«. cojisa 

afiffi^©^^. EajtsA. ««ac. «y±if*ofc 
eaasitLTaEBaNL a*, aaa/wrxaaa 

(S3) . ffi^LTL^ItJttlSXT-^ - ^ (S2) I- 

ma. xasnattuatr. aaa/w 

(S4)» w*ic,fiaa/<-fTxa«ico^Tass» 
(8 5). jELi^aaa/WTxasaar*. 
aaa/urx(D3iss, ci^^afflLfcRTKS!i^^ 

(S 6) o 

[001 3] 

i&m&mskL&st-r&mmi rtk-qps-im 

•fTxosts. B«aa&aaaaaaitA0>att*f= 
mm-?z*f ■ tf • 77Y&ivb*tTii«*aaxBKa 

e-h^fUfflLfc^-f ku— ^©ai=:wasa-&w 
i-^jfflLTff^tis. ctiicfcyfiaa/WTxaao!) 

©s^asroa 1 cd^i*. 9aaaa^na$n« 

#BWIt«. GPsaMcD^-roai5£T?fc5i:, asiiK 

(4«ro^sro^#A^#^a>-e, a*am*<*e<«: 
y. aaa/^-<7'xs4s^t:ic^^< tt, uecul3 

»aa«>an*a-r*. fur, aa©a»*aiisa^ 

a«i=ttaattaaffia$tta-r«£a^ft«. 

RTK • GPS - I MUftffllfigf$IStt4tW 

A«ffa**iM*afT»a*i=wa»aa*-r**a*«a 
cfcit^, jEtt^a^aa^Tm-eft^a)-?. f*a£+ 
jLLaL«aaaaa^?jEaa>$af^a£aa. «t»a 

[0014] wtoxsasfl>B 2 (D-fimz. g p sf is 
mommmzte^it) 1 Mu^s^ftTfet, aaa 

F^(7)A^ $ ^Sfc-S-^© $ y WtcfgS LT fc 

<. ^rog2(D*aii. GPsaa§a<DSBfi=*ne-r 



(4) 2001-9991 O 



R£-r«C&*t-T*»tt<&«iMtftfc«. Sfc\ GPS 

[ooi5] c<b&i?si*. epsflgfi<l«ih.T 

*^nRTK ■ gps— i Mummm&i5}£&mm-? 

[0 0 1 6] 

immzm&iT ztzthn^m gpss«sp±:. gps 
-rs^i&jgi 4. mmmi o. *g»<i<D g p s ism i 

1. 12. 1 3«fc U^RT K- I MUWEiflfiga^ 
fffltSRTK ■ GPS - I MU«fffla'J<a^l=*3L^ 

r. g ps®^miMtg i mm<Di£mw$i<r>&v)*ii><®m 

WA^SSffi/W TXS3l^-T -5RTK • GPS- I M 
[O O 1 7] 

l=l±^2lt-5#8g^#$^LTt^. j&BJfl 4©G 
PSSilSBl 4 21*. =&GPS«MA^2I«*^-5GP 

[00 1 8] fiipjil Oli§GPSM^b§b*l.SG 
P Silf-^$GP SffijE-r— £ t L.TjUWT^-t-^ 
101^ LT^Hi-r So G P SfiiiET— $ gff SP 1 4 
31*. C<DGPSfiIE^— $£g:{B7 , > : r:M 6£tf-L 

Tgf l. im-r-s. ^MJtsspi 4 4i*. RTKj-ana 

ftgSM 4 1 *">&aj*$*v-5GPS{4fitiJ*i: l MU 1 

ma*-? * i 4 1 i i=<fcy Gpsaatii**^ i m 

Ufiittti73£&ff Lfc-tr^-9-^£58£LT I MU 1 4 

o ic©g-r s tmzmmo>i* t>-o& £ ^-rea©^** 

tfcfr5"J$S5g^F B 1iSSSPl 4 5icaj*-rs. I MU 1 4 
o li&Sfcb A 7 -r i 4 1 1 A"C>!l§S$+Lfc-tr>-9-^ 

[0 0 1 9] 8UR£|BJHJ£3J1 4 51*. IMU1 404^ 

z&tiZixz i MufiMtu*^ia#-r-5i:^rc^fiis 

SJi 4 4frbffl;fc£;K-5ttffi<Dmg#tm?iJ£!S*§-r 



•5o --t. SSicot^r. i Mua>iti;t!fi:S£4 3 't>{i 

st-rs«E5g^ra$is^-r«.o RTKaofitt^gui 4 1 

JtS-rS. RTKHfiH-ffSPl 4 1 I*. GPSg 
«SM 4 2IZ«J:y|5t*§£;tifcGPS^m : r— $<t. GP 
SffijE^— SSflSlI 4 3l=J:yBl^$ixfcGPSfflIE 
ir— SrlcS-tJL^THiattS^fto. R T KfflfittSSS 1 
4 1 I*. m&Ztltim&O.W.IrtoikCO?— $£^lt£ 

gpi 4 4izfcB*-r'S. 

[0 0 2 0] CCt, Stf. 0 5$#Ig-r-5l=. RTK 

• gps - i Mufiffflajfegai*. a^. satt/W7 

X^SLfcttfitRTK • GPSA^SlflFL. RTKl 

&LTGPS&SaJ7j£££-r-54:*i:: I MU 1 4 Ot 
UlfELT I MU^SfflTJ^^-r-S I MUffl/W^'J 
KS!Ki£L-Cl*5. IP*.. SffSUgl 4(©RTK;Hlfi:H- 
gSPl 4 1 rtlc^*tL-&«i^7-f ;u^T?fe^{4«ai7j 

14111*. g pseaaj7jt i MueaaiTj 

(DJR^A* L. G P SiSMtb^jjb^ & I MU^attl^j^ 

sag Lfc-tz >-y-^e£&£ LtiMui 40 icsa-r -5 

I MU 1 4 0l*teBai7J7-OU$ 14 11 *^?>©a$ti. 

UM-iatiLxi^o 

[0O21]@6 (a) f#ILTRT K%m&mftT 

Lfciiy. GPSfIi:,):5RTKlfi^t5Ci: 
fcoTt, I MU 1 4 OttiftglLTaftLTL^ 

•5. ^«>Ji-&. ^mmtiy < ji>* 14111*. susilt 

MftLXl^Z I MU1 4 0a>fiaaJ7J<D*f£A2lL. C 
flOWcft-^TG P SWSa>Sit&aa)tt#*ll?T 
L. I MU 1 4 0l=,}:$&£&a<a*i£$L'ri^$» 

eatti^^-ou^ 1411 i=«fcy»c^sMM«-t!t?T5ij 

I MU 1 4 0ICJ:y»P > ;h,-5£U7}&ai=«-3t,*T 

fff-So GPSSI12, 1 3fl)SIfiA<)5:iitl, GP 
SftM'ff«A<GPSSffi$P1 4 2(=<fcy3S#|Zgff 

srciij-5*t?. ip*.. aniittff^-rsi-3t^j5:aa)Gp 

S«MA<fii5^T? I MU 1 4 0(*UMtt«>tiatiJ2>£?T 

i\ c*vic*-^i^Tfiaaj7j7-r;u^ 1411 i*teao> 

[0022] RTK$Hi£-r-5i::?E#'S:Sa>G 

(SD 02 (a) £#BB-r3lr. XY2ISftS«l= 

•ot^r. 1 mu 1 4 oa>fcb*{aa£ c f"k&a<i: u. z.<n 



(5) f$|fi 2001—99910 



4"t>fiS£*<> (x 0 . y 0 . z 0 ) tLx&mnmg: 

(X-X 0 ) 2 + (Y-Y 0 ) 2 + (Z-Z 0 ) 2 ^r2 

[0 0 2 3] w©*^ 1ftB<DM*#1ftf=J:ijtt£S:h. 

(^2) saii/w 7 

n« (mi) rcj:y^s^fc^i=33LXT^-r4o 

I MU 1 4 0;l!l(ai=J:y#e)*tS(f3iOfi;atG 

a^-r&atf cmi) f=<fcytss3F^ifc3^7csrawi= 

[0 0 2 4] JUT. c*i£*f*et|(wi5iBj5-f St;:, 
X7LTl*&l\j|£ % #}SSGPS«MI=li-r-i)Safil 
/U7*\X*WZth%>. IP*,. ^GPSmM^-etlO) 

XtfiEflKDgSffifc LT*lf €>*t5. il£(4. B»ffi/W 
T'XtfjR^St. GPSgf«tfilf^fl)GPSM 
k<l>r3<D$m$:&m-??>Zt&-Q'£Z>0)-<>^ GPSgfl 

SStffl/W TXOffi^fcJti-Ni % N2 . N3 . Nj 

ttujafincftsirc?.^-?,, rajtsA. «iy*rc, «jy 

£{£J?!T£RT K/G PSj9)<&|Cfcl\T;4,. K#l=. 4 
fl6Lb«>GPSff£«tt&-r«£K-*tfc.&. 3Jft7clCO 

t^TiftWrStKK*<ia*tl='5:'5«Ol?. QPSM31 
^ffifflLT2?fe7EI-OlNT. 0 2 (b) £#EgLTiftaj3 

[0 0 2 5] Q P S Siii f *lf tlfl) G P S «fi i 05 

Rl = ( ' > 1 + k A 
r 2 =02 +m A 
R3 =03 + n A 

k. itu n :gai/^7X©l 

a : asg 

S*IBft*tr&f* (k. m. n) -e 



Rrt l^^ft-Sgafit/^-f 7 X0>i&fr-&fr1±i)<iE Ll*G 
PS|SM<4fi$^LTU-5nr^1±*<fc<5aJt?. CH^i 

i&*n££B&ffltti*fiN e HjEBffiinattasxfrL 

Tl**©-*?, -©SfH^jEjRSSSrr^SffilBirLTS 

[0026] «&fefexxffimn^ffttJtitt££BMi-r 

S*D*BK£** I MU1 4 0©teBa}*l4«grLT 
fttZfrtlXl*&o §1 3 14 R T K ■ GPS- I MUtitfim 

(SI) RTK • GPS- I MUffffiaSttSaftSIft 

( S 2 ) RTK flttttBttllfE «88©lftBiaai= A 

[0 0 2 7] (S3) Ut/W7XtfS«Lfcttl 

t?rtk-gps-i MUftJSattSBftRTKBBtt 

mi-toZfr^frzwrn-tZo YEstwit, (si 

1) l=?ffr-f &o NO-e&-5ii^, (S4) iz&ff-? 
(S 1 1 ) l MU*<ai*ttSllrfe-5AN5AN$¥!lgf-r 

€>. YEST?fc5ii-g\ (SI 2) l^fff-So NOT 

(SI 4) izWfft&o 
[0028] (SI 2) I MU(DfiSdiA7-f (0 

(SI 3) RT K- I MUWBSSGHlfMcA-So 

(si 4) 1 Mu*<aj**tsii=)&<, rtk*»©» 

(S4) (S3) izfct^T. R T K<H{&4£t§lc(4& 
<, I MUA<aj*!Kg|ICfe**^*^*lJBf-r-5= YES 

-efe-5ii-&, (S5) i-^-r-s. No-efc-s*§-&, 

(s 1 o) ic^fr-r*. 

[0029] (S5) (S4) (=J31VC. IMU*<Y 
ESOtt»tt»ICfcy. RTK©MH4«i!tl>«i"CI 

m u ©ftattiA 7 -f ;i<$ (DH-ff£ins&-r 

(56) 1 Muoaj*(4a$4 ] 'i>{aai: Lxis^-r 

(57) 1 Mucoai*(4a^4 3 'C>iaai: l. ■aa«>^ 

[0 0 3 0] (S8) G PS*ijm8lJ!)<5ia±-l?2&-&fr 

(S9) (S 8) (Zfcl\-C\ G PSfi5MaA<51il±0) 
YE8©*ft. llt/W7Aifetjlll:A«. ?fcl*T- 

r t K99ttsaa>nffttiia>flneiia ( s 2 ) ir^iii-r 

(S8) fcfcivc. GPS f^SSA* 4 KIT© NO(0 
RTKatt«tt(=**36f»53^^tOWr* (S3) 



(6) 



ftffi 2 0 0 1 -99 



[003 1 ] 

immoi&mi EUicoay-efco-c, zo&mz&ti 

&&m$iffinzm&?$>zt&v2$> e ire?,-?, ■eg© 
ip*.. i m<o-T— $ mtirsm&LftHz&^xm 

m 1 ] 3H6«£ffiWr <SBI. 

[^3] mmmowiftoya— h„ 



[@4] s£3fe«y*i»^-rss 0 

[@5] Katt£ffi*f=K9ir« 

[@7] SEJiE^yroiSf^ro^p— ^-v— ho 

1 o ft!p@ 

1 2, 1 3 GPS^M 

1 4 &fi)Jg 

14 0 I MU 

1 4 1 RTKSJfiH-ffgP 

14 11 e«tti*7-f;u$i 

14 2 GPS 
1 5 T>-r^-gP 

i o i mm7 

14 3 G P SMIE^— $ SffiSP 
1 6 gf!7>^± 

1 4 4 ^Sit^Sp 

14 5 



[HI ] 



GPSSSS 





^ 



143 



1 



GPSMIE 



141 



13 









m 14 


1 




y-142 





T 



RTK 



I ROM 



RAM 



X 



145 



144 

1 



140 



( I MU) 



Hit) 



(7) 



2 0 0 1-9991 



[S3] 



(a) 



( Xo. V 0 , Zq ) 



(b) 






YES 



S5 



I 



S6 



S1 ° I qDiCnokia^j 
— ^ 

1 ^S7 

S8 



YES S12 
-J 



SI© 




S13 



S14 



S3 



D2 



[@4] 



GPSi 



i S 12^0^1 



§il?Vrt 16 

f ! 




©4 




GPSffM 13 




P^TfSB 15 

S£IfiS 14 



Jd 





y-142 




QPS^fsSB 






^ 141 


^140 


R T K 








-« 


( I MU) 



RAM 



ROM 



(8) 



*&mz o o i 




— £ * 




r 



1411 



togas* 



L ^ 



sm»i«jrj 



[B6] 



(a) 





^ * 



1411 



7< JU5> 



^ , 




(b) 




140 



I MU 



r 



I Mutest 



^1 



1411 




(9) 



iftH 2001-99910 



[17] 




V 



i 



S4 



I 



Y 



S5 



S6 



K 



S7 



•V 



S7 



